Introduction
To find out how the brain processes information requires multi-neuron recordings. Extracellular recording with multiple electrodes is a commonly used technique to solve this task with a high spatio-temporal resolution. The grouping of extracellularly recorded action potentials (spikes) into clusters or units according to the similarity of spike wave-forms is called spike sorting. Spike sorting requires in general three major steps: a) spike detection, b) feature extraction, and c) classification or clustering. It is obvious that non-stationary sources or recording conditions as well as biological and electronic noise or artifacts may deteriorate spike sorting performance severely.
Methods
We adopted a spike sorting program developed and provided by Franke et al. 2009 and tested its performance by using simulated signals with known properties that were in accordance with real data. By comparison of the known spike time instants with the time instants estimated by the spike sorting algorithm, assessments of the estimations can be made. Receiver-operating characteristic (ROC) analysis has been deployed to compare the performance of the spike sorter for different parameter settings and different properties of the simulated signals. We used ROC-curves to find out optimal parameter settings. Qualitative performance analysis was done by visual comparison of ROC-curves. Quantitative analysis was achieved by using ROC-curve areas as performance measures.
Results
We found, that spike sorter's performance significantly depends on the statistical properties of the signal. However, spike waveforms and noise properties are important for parameter settings and thus for spike sorting performance. This shows that the parameters of the spike sorting algorithm should be selected carefully.
Conclusion
We analyzed the performance of a spike sorting algorithm for different signal conditions and parameter settings with a high degree of objectivity by means of ROC analysis. Our results may give direction towards algorithms with automatic parameter settings.
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